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Analysis of the Factors of High Yielding Ability for a Japonica Type Rice Line, 9004, Bred in China
1. Comparison of yielding ability with a Japanese rice variety under the same level of spikelets number per area :
Yulong WANG, Yoshinori YAMAMOTO* and Youji NITTA* (Agricultural College, Yangzhou University, Yangzhon
225009, China ; * Faculty of Agriculture, Kochi University, Nankoku, Kochi 783, Japan)

Abstract : 9004 (L9), which is a high yielding japonica type glutinous rice line developed in Jiangsu province,
China, was cultivated under different combinations of nitrogen (N) application with or without phosphoric acid
(P) as topdressing at the ear formation stage, to analyze the factors of high yielding ability for its line, using a
Japanese non-glutinous variety with almost the same heading time, Koganemasari (KM), as a control. Both
cultivars had the highest borwn rice yield in the plot applied high N+ P through the large number of spikelets
per area based on the number of spikelets per ear, in the ranges 675-820 g m~2 for L9 and 568-641 g m~2 for
KM, respectively. Strong positive correlations were observed between brown rice yield and the grain-straw ratio,
and between the grain-straw ratio and sink capacity (spikelet number per m? X a grain weight). The yield of both
cultivars was increased in the plots applied P due to the prevention of the reduction of the percentage of ripened
grains that should occur as a result of the increased number of spikelets per ear. In this regard, larger increases
were seen in L9 than in KM, and in high N than in low N application plots. P application with N improved leaf
color and NAR compared with N application alone, and also resulted in more dry matter production during the
ripening period. On the other hand, the difference of ca. 150 g m~2 in average yield between L9 (735 g) and KM
(588 g) is mainly due to the difference of 1000-grain weight (27.7 g: L9, 23.8 g: KM). A significant difference
in hull weight and ripening period between 1.9 and KM could not be detected, but L9 showed a faster dry matter
accumulation rate per grain than KM during the first half of the ripening period. The difference of 1000-grain
weight between L9 and KM was based on the high sink activity of L9 due to the high moisture percentage in
a grain, and because preserves a lot of storage carbohydrate in stems and leaf sheaths, and moreover its vascular
bundle system from stem to ear is superior to that of KM.

Key words : Grain-straw ratio, High yielding ability, Nitrogen topdressing, Phosphoric acid topdressing, Rice
plant, Sink capacity, 1000-grain weight, Vascular bundle area.
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6 N+6P 738 1116 0.66 5.11 82.5 3.4
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3N+6P 821 1011 0.81 5.12 84.3 47.5
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9004 N 816 1032 0.79 5.00 84.7 47 .4
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9004 3N 27.6 5.32 5.19 12.9 4.12 3.13
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U EERGRE R T,
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PHAOEGEER L EEL» 5 OBTE, T4bb
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PO EER TIIRERICIZLAYERAON
oy, EAEE L) CEEARRERAX L DS
<, BrEZHRAE0S V) LV BHAX CIIEET
bote., —F, EEFECYERLVBICODOVLTIRKAKE
whEAELRD N, LIDOEEEZEYWERIE
104~137 gm~2, ¥ 125gm? (EEHME~DOE
BREEIX 17~20%, ¥ 18%) WRtL T, KM T34
FEBRYUXERE, DLAERELL, &5i1T, IO
HEBES»ICT A0, TR RBERIC BT 5
R+ EEIOLELE 7o 7 OB DL TR L
7o RO EEESERIZI KM 13 2.5~3.1%,L9 i3
2.1~3.2% CHREMERAS L ho T, Kt
LT, T 7raBXRiz KM i3 16.7~17.9%, L9 1%
21.3~23.5% TKM X W1 5% &E»>7-. —H, K
PO SHEEER I ME L b 4%EML, KM
12 6.2~7.0%, L9 13 6.3~7.7% & %% > 7=, KBHAD
727U EEFRIZKM TIE 15.9~17.0% THERIHA
LIFEAYE LB oIz LT, L9TIR
10.8~12.4% £ 72 0, FERIEAICEE R T 10% 2L L3
L7e, ZOBR+EBROE+ T 7 EBRLED

FaRk TREORMEMINRS X VAR

REMINE EMEER ZEEENMHEE B/A 0 C/A

o 18 e
o (R FAR) (A, gm?)  (B,gm®  (C, gm? (%) (%)

abx<eHy 3N 519.0 519.8 0.8 100.2 0.2

3N+6P 533.5 517.6 —15.9 97.0 —-3.0

6N 539.0 579.0 40.9 107.6 7.6

6 N+6P 598.0 641.6 43.6 107.3 7.3

9004 3N 619.0 515.3 —103.7 83.3 —16.7

3N+6P 662.5 531.1 —131.4 80.2 —19.8

6N 0682.5 545.6 —136.9 79.9 —20.1

6 N+6P 754.5 625.6 —128.9 82.9 —-17.1

aHFx~HY N 529.0 549.8 20.9 103.9 3.9

N+P 565.8 579.6 13.8 102.2 2.2

9004 N 650.8 530.5 —120.3 81.5 —18.5

N+P 708.5 578.4 —130.1 81.6 —18.4

afx=Hy RS 547 .4 564.7 17.3 103.1 3.1

9004 3y 679.6 554 .4 —125.2 81.6 —18.4

LSD (0.05)** 59.3 37.5 56.8 8.6 8.6

*, B 1REBE.
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B5E BRHOR+EROER KRR VERIER,

7 QL HHHEER (gm®) RPHEESHEE (gm?) B R Tk AL

" (REEHER) 2@ 77y &F o8 Forr &E R (gm)
aH FeH 3N 22.0 136.3 158.3 51.2 123.8 175.0 16.7
3N+6P 24.6 139.1 163.7 47.5 117.6 165.1 1.6
6N 19.4 134.6 154.0 50.8 127.6 178 .4 24 .4
§N+6P 19.5 127.5 147.0 47.6 131.5 179.1 32.1
9004 3N 28.7 201.4 230.1 53.3 80.8 134.1 —96.0
3N+6P 27.7 209. 4 237.1 49.8 81.3 131.1 —106.0
6N 19.4 194.5 213.9 42.8 72.6 115.4 —98.5
6 N+6P 24.7 212.5 237.2 42.2 72.9 115.1 —122.1
aFx<Hy N 20.7 135.4 156.1 51.0 125.7 176.7 20.6
N+P 22.1 133.3 155.4 47.6 124.6 172.2 16.8
9004 N 24.1 197.9 222.0 48.0 76.7 124.7 —97.3
N+P 26.2 210.9 237.1 46.0 77.1 123.1 —114.0
aFFxeHY Ty 21.4 134.3 155.7 47.3 125.1 174 .4 18.7
9004 Fy 25.1 204 .4 229.5 47.0 76.9 123.9 —105.6
LSD (0.05**) 3.2 26.9 28.7 3.3 18.9 20.3 47.8
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HBHE#EE (B
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OVER, @ VERV Y, N BER, A KHE
# >,

106 g 2L T, KM 2 1~32g, P T 19g &
LGSR, ZLT, BSROB+ERBOEHK
RAMEOEADBITREF 4 ROERERIE L
DENCIZ0.1%KETEE 2 EOMHBEGE r=
0.982***) »ZEH 54172,

3. BEMAREORN

Lo x5z, L9 OYEE KM £ 9 150 gm 2 &
<RI 25%3BIN L 7228, MREDOBBH S TEL (W
BOZERHT%Lrxl, TREITREOERLZ
Zohil, 22T, BB (REOHEI) B OMT
iTo 7.

FA T4 8 I AR RO FLE O LT h
LEAND X 512 S FHE TR E N, Logistic B
A [Y=K/(1+ae ™) ] iIC@EEL (BL, KI3#H®%
BANE, Y 3IFEMBEE X HEOKE, a, bi3T
B, WIhb 0.1%kETHEEZMHBEBEE r=—
0.940***~—0.986***) MWD LN, I T,
OMFRRIC & O WD BSLE X D LT RERIHEE
5 HEOHMW TR EOMILEE & KE 9% % TOE
PHBEEFEL L CE6RITRL., BRBEETRE
99% % THOBHHHIZ KM T30~32H T, L9D
28~31 HL W #12 HE» - 72, ROEYIEIEE X
mmfE s FREEREAE L ) VBREAOEIZ/NE
<, MFERENKE o7z, L9 OFERIHI% 1~6 B,
6 H~11 H, 11~16 H O MO EEMNEE 12 KM
LD ZENnFN50%, 61%, 32%EM»oT2hY, FDKk
FIZIZEICME & 72 72,

—
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DK EFRIIND KA DZIFANEES &
BRI BART 2262, KM & L9 DOFOREL LU
SKRBOWEELB T2 EHESHOEBY TH S,
PRI 6 HOROSKEImM&EE bR L
PRELIRD, ZORETLLL, wIFhoRHT
b LODHENKM L DEWZ L »b 5T, i
Bk 36 HEBRWLTEARIIEICKM & D &L HBE
L.

4. BENMOMEROSEMER

FIEA~OWE (FRKbY)) OB, RAIL
VOB E L L b, B orE, WIcEL2#ER
DFEERE LR T 2 L3, BcREEHBOX
HEEHR O FEERR I3 I ARRED B8 & 8 Baf%
THEINTWBRWD Z L0, HREOEZEEX
WCDOWLTEHRER D OFEHIRE SR L RO &R
DHEFEP*RELCEREETRIORL. LI DOFE
EHEFER, BEEEIZKM LD Z2hFh 26%,
0%KEL, WThd SRKETHELEIRD S
iz, MO KEERBLIZIZFE U TH 328, HL
DORMEERER, FESHHERICIIAE 2 RERZE
FEooNT, Thbb, LOOKEER1FELDD
EHRIZ KM & D 51%, [FEFEREREIZ 2% KE 25
7z, iz, 1D ORMEER, [HEFERER % Lok
T2L L9 TKMEDENZFI31%, 24%KEH 5
7z.

% =

FEIRE CER I EZNNES 5 L9 (HER
fig) DOHNEBER OB 2B MEEE U CHFEHDIZ
FELWKM 2R L THEA.LI9D m? b2 0 |
BoK#ER, HAKHOMDOER LEEOFFLIC
EDFEKRDEL L 2D, FEROBEIEL Zo72 2
ER B L oT, 1 RS 85~100 B K M 2
S0, ILEE TO—KAE 4~5 FRIZH~N1.5~2
TR iz 2. 7~3 4 R TKM D 2.7~3.0 F %L
LIZIZFE LS ok, Ll, FOLIRBECE
WT b, L9 OmEEY D OMBIRAERX TIE KM
ERIZFEILTH 503, ZERXIIN 9%, YEFRKY >~
X347 10%, $EFY VEBREN11%EL, BX
KINEIZZ N T4 18.6%, 24.0%, 29.6%, 27.9%
Bhrolz(BB1R). ZORNBERICEHEL::D OHW
B, FEEED L 1B E XKEEa iz e E 2
Sh-(E1HR)., 77, L9 OBMNBEX OBIVEE S
ERY 7 DBOBIMEE L D bRES o2
2, BRSBEOERICIZLOTIELL, THRED

EZRIIZHDTH-(FE1R), BRIEEXHHE
DOEIMC LD 1R AL (B 1X), RO
R r— U2, hEVLERE O KIG% IR BT
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SRR ) VBBHEFTIC & D 1 R S TE, &
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23, KM & 0 L9 DF2, BB EREHED D 20w
REDERLZHEXDOFHH 1 FERBOEINEIZE -
T, 2oz EiIcky, FIEDY CEEMR I X 3R
OWINEE IXRE EREHARR S CI->TERS

LEZoNS, K, BINEOFEM 1 > NERER
HEIRHR T EFR I T 2 WEREINKRIGH B AR
FRICHARTE W Z EBEE SN T 5341329 & F2
CITHEHINEZLRBEEoEREMBHEOR
MM & D ERRY: D OWBUIM BT 548, HEALRE
LEBSBSERETLLDOIRLT, Bz
CERERRE T A L EEYS D OB 72 5E
Wb, BRS GRS ETLE»-2 I THE
15%), FERB L LTV VBRI & 240 D 2
HER DI ERIHO EmE DK FPHIE~ D& I3
Ao olzd, ) UEBRAXKICEGR S RICHE
MRARLVE{HEL (B3N, BCEEHHED
ZUXTHEETHY, MEMEERZHS »CHmEL,
ERHORZYEER LML (BEIR). Thbb,
U BRI X D ERLS D OMBLEET 2 L [E
Reio, BRMHOMEER LR LELT, BRSSO
ETF2P5ILELIZbDEEZ SN2,

B ARNE M7 KM:568~641g, L9:
675~820 g, 5 1K) OAMEMER I, BRI O
MEEBOZERICLIZ2HDTIEZL (F4R), Fi2
BRWIH OB+ D S BAOIFBR A DR
BOZDIcLk2b0 (B4, BE5K) THY, Z0H
WZOWTIE, BRIC, SUUEREMSE A~ R RIFESs1830),
HEIZZHERGS18303D o8 f 7)) o K 5 4 2120 T[4
CROONTVIERE—K L, —F, MAED
BAUHEX OB IKINBEOER X, FEMEMOE
MEEBDLZVICE2HDTHY, ZHICITHEEY
720 OMBOZERSEECEFRL . B, BRL
EO BEIEL LT Y EOMITIE, 1 FERNKO
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HoxR BOLYREINEES X UBREMOLEBOER,
- QLER* 1 R OEYBEIIEE (mgday™) FIE 99% £ TD
o (FEEMEFIR) 1~6** 6~11 11~16 16~21 21~26 26~31 31~36 ZFAHZ (H)
aFix<#Y 3N 0.20 0.71 1.44 1.19 0.44 0.11  0.03 30
3N+6P 0.18 0.61 1.35 1.3¢ 0.60 0.18 0.04 32
6N 0.19 0.62 1.28 1.21 0.54 0.16 0.04 32
6N+6P 0.22 0.68 1.33 1.18 0.51 0.15 0.04 32
9004 3N 0.27 1.02 1.92 1.21 0.3¢ 0.07 0.01 28
3N+6P  0.31 1.03 1.81 1.24 0.41 0.10  0.02 29
6N 0.3 1.07 1.78 1.29 0.48 0.13  0.03 30
6N+6P  0.37 1.00 1.60 1.22 0.50 0.15 0.04 31
aFir<wyy  Fy 0.20 0.64 1.35 1.23 052 0.15  0.04 32
9004 ) 0.30 1.03 1.78 1.24 0.43 0.11  0.03 30
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BEESE, - EICERNLIEEZ N, B
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Hot s, BERWRFORYEREEL KM LD
R~61%Emr -1 (FE6R), Thabb, FERHARF
DEEREE OZER L HAED TR E & F8c 8
BLIzLEZOND,

— RO ERICHEY, EEENET
L 7142628 IR TRAE b BRIE N T 5209, £ LT,
FNE S THRAHICB T 2800 7 7 ~DOEK
HEHET L2, BHRSHETL TEAREH 20~25%
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FTHIENTERL LN, WOBEYER LT
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%1% MESMOBLEDSEMOER,
. MERNTER SEER BER AR AEEREN FEmER | oo D 1B
S8 2 R BhET 2 s e
(mm?) (mm?) (mm?) (ff/Z%) (uem?) (um?) ) )
() (um?)
aFFxeHY 1.87 1.27 0.59 10.0 18658 3312 2315 411
9004 2.36 1.66 0.70 10.2 28161 4704 3040 508
9004/ 2 H 2 <H 1.26 1.30 1.18 1.0 1.51 1.42 1.31 1.24
LSD (0.05) 0.35 0.30 0.15 1.0 4101 658 - —
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HRNEIC L 5> T, THE, BRSEMMETLLZ
EERHREL TV,

LODTHRENKM LD dg B> EREEY
AEELD A2 L, BEHOR+EBOIFER AL
YIEH%E S (FE5R), RAEHEE L EELBR
B BERITEICHE L B 3K), BRIk o LALIZ
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ERERTER I 1 RIS 72 D TATHREL (BTH)
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